Heme binding site in apomyoglobin may be effectively targeted with small molecules to control aggregation.
A number of ligands with affinities for the heme binding site of apomyoglobin were tested to control amorphous and fibrillar aggregation in the protein. Several techniques, including fluorescence, dynamic light scattering, transmission electron microscopy, dot blot analysis combined with viability studies were employed for structural characterization and cytotoxicity assessment of the intermediate and final protein structures formed during the aggregation process. Of the small molecules investigated, chrysin and Nile red with high structural similarities to heme were chosen for further studies. Only fibril formation was found to be prevented by Nile red, while chrysin, with a greater structural flexibility, was able to prevent both types of aggregate formation. The two ligands were found to influence aggregation at different stages of intermediate structure formation, an ability determined by their degrees of similarities with heme. Based on structural characterization and toxicity studies, it is concluded that ligands similar in structure to heme may be effective in influencing various stages of aggregate formation and toxicity potencies of the protein structures. Since metalloproteins constitute more than thirty percent of all known proteins, it is concluded that the present strategy may be of general significance.